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- ■ v • ' -J_ n Si(0CHj) 3 0H_j_n CajOH; 

| Bi(OCS 5 ) 3 OH -* I (OHjOjjBlOBitOCHjJj^n H 2 0 etc; 

|;(0^e) 3 Bi08l{oaH 3 ) 3 ^. ^ EgO ^ | (CHjOjjBigOtOH)^ n CZjOB, 

, | (CHjBJjSiaetOH) ^ | ^(OCH^o* n HgO etc. 

1 ' ***** ore< (0H 3 0) 3 810^i0(0CH 3 ) a 7 a 8iO0H 3 ), 4.a n 0H30H> i.e., 

0^ altejsaate eepsnlfleetioa end condensation. 
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■ between the degree of condensation of an eeter p and the mm- 

iotlag on a grea-noleciOe of the eater la ex- 

J •/-' " forwilai 

' * l*i&3aa*&aiM of the original ester. 

. ’ « erjl-siibetlt*fclea halogen alienee, the formation - 
. .. oe^powda caa he represented as follcnrsi 
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Orlgiari'e re notion 
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BUloon-halogen derivatives 

B2(Ar)s8l0ls 
Mfclfefc or dlerjri- 
dlohlarsllane 

- 8ap»lf leetlon 

1 

£g(Ar)g8l(0H)s 

Bllaadlole 


B(dr)Cl 


B,(Jr) 3 81Ci - 
Srlalkyl- or trl- 
arjr^jBonoohlarslXane 


RjJr 8i«fi) 
Slleaola 


tomtomm * tion of allanee Into allounee 

^(Ar) |»Ar) B(4r) B(*r) 

..e-ljt— 0 ^1— -o- ... —81— 0 -... B(Ar) — 81-P-Jl— B(Ar) 

? ® — *<**•) B(Ar) iJ(dr) 

PolynlUeoeeaquloxanea Polyailoxanee Dlelloxanee 


where B and dr may he bivalent radicals. 
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In addition to open chain compounds, products vfcoae avruoture is cyclic 
are also obtained. 
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Slloxan© chains are very strong. The expenditure of conoiderable energy 
. Is required to break the link between the silicon and oxygon atoms . The 
energy of cottbinat ion of oxygen with silicon is 89.5 kilocalories per gram- 
molecule; the energy of combination of oxygen atoms vith each othei ls' 58.6 
kilocalorie a per graza-molecul», which is only 2/3 of the energy of combina- ; 
tion of oxygen with eilicon. 

Tbs great resistance of silicon organic compounds to the action of heat 
is doe to this* inus, their exceptional thermal stability, lnuaunity to 
moisture and away ohemloal reagents, and excellent dielectric figures are 
due to the fact that the skeletons of silicon organic compounds are construct- 
ed of silicon and oxygen atoms, similar to quartz, glass, and mineral sill- 
efttes, are, therefor®, synthetic substitutes for fiber glass, asbestos, 

end mtaa, compared with whioh they are excellent artificial nater laid, reais- 
bant to moisture and high temperatures. , ' 

fewever, should the thermal treatnent exceed theparmlssible temperature 
limit for organic compounds, thq organic portion of the high-aoleculay silicon 
organic oms^omUs running throughout the highly dispersed basic mineral mater- 
ini raxtergce* further chemical traasf ©mat ion , connected with an increase in 
the tatitaa of the coefficient of polymerization n. 

. Therefore, the alternate processes of saponlf loot ion, condensation, and 
thermal decomposition at high temperatures ultimately (if the basic material 
is a nonsuhstltuted ester), result in the formation of a polymer whose compos i- 
tlcn approximates (Si0 2 )n. 

for reasons already given, the physioal and ohemioal properties of high- 
BO l +o u lar products obtained from iKiicatolecular silicon organic compounds 
approxiraVtho** of strongly dehydrated polysilieio acids and their salts. 

tte high-moleoular siliooa organic compounds thus obtained form a crystal- 
lise lattice consisting of molecules forming a chain of elementary nuclei of 
sillcomatsmc surrounded by four oxygen atoms disposed at equal distances 
(*•??. felts) from each otter on the peaks of an almost perfeot tetra- 

• tedrem. 

/ A Mttioe ftems of this type, formed of silicon and oxygen atoms, resembles 
dttei otrmetnre of a ckyeoraper, where the Intervale between the metai struc- 
tures soe filled vith bricks, blocks, tiles, and otter building material. 

In tte oemstruotion of Jimmie materials of thlo type, for example, the 
U^NMAC in the silicon organic steU between the tetrahedral nuclei of 

«*$»* htofii •» filled by otter molecule e, e.g., by the texag- 

«Ude. As a re salt, very stable 

' oharCeteWhed by high mechanical, electrical and other phyei- 

^Wuh enable the finished produot to withstand severe working 
foimet. The filler, whioh does not react with silicon orgsnlo 
nmip6ihld«, ii'Cepwied at moderate temperatures as a viscous , resilient plas- 
tic surrounding the aiUeon organic polymer. 

TO thiv is due the value of the allloon organic compounds used In the 
manufacture of cement, refractory materials, special ceramics, etc. 

Another important uae is due to the faot that the following processes 
ooour vtea hlgh-moleomlar allloon organic compounds are subjected to the 
action of beat s 
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S 1* Surface solution of the filler in’ the binding silicon; organic polymer 
under high-tempaimture conditions Ae a result, a solid solution may he form- 
ed, characterized hy i^inram structural density and high mechanical strength, 

2* formation of ; oheiaioally active centers around the silicon atoms > 
characterised by the presence of free units, of chemical affinity at the aca»nt 
the organic radicals are separated from them. Thi9 brings about ah increase 
of the tendency for chemical combination vith the active molecules of the secon- 
dary Ingredients, Joint crystallization, and the appearances of intensified 
adsorption* ’ ' 

Shla suggests the feasibility of uaiiig -active' typbs of ^ ciemio^ compbiinda 
as raw material, capable not only of serving as unusual fillers for the intra- 
molecular spaces of silicon organic polymers or the products of their complete 
thermal dscoaaposition (silicon -oxygen lattices), but of combining chemically 
with the active centers of the silicon pclywera, vhen it is desirable to facili- 
tate the acceleration of the reaction of the basic liquid phase (the silicon 
organic compound*) with the solid phase (metallic oxides, etc.). 

She production of high-quality silicate materials from silicon organic 
PQfom M* «a*i«6gs® the preliminary attainment of high dispersion .in the basic 
WKt^riaX and.the .o^ployttent of guaranteed methods for investigating, their dls- 

of the particles, adsorption properties, re crystal- 
lisation phenomena, occlusion, plactloity, etc. 

The introduction of the necessary amount of liquid high-molecular silicon 
organic compound into the solid mass of dispersed substance lovers the degree 
of ^atcyoosiiititucBt friction, peptizes the filler particles, and facilitates 
weir ftcti» migration* It is thus possible to achieve tighter paofcing. 

; firi^.;^.^CMs obtained by tbs above method, the crystallization 
_ . >v _ . .Utfi' degree of strength and uniformity wbioh jive* 
finished mmoles their high quality <s achieved* 

:’l^us,: for example, the 3lay which is the carrier of plastic properties 
of the usual ceramic maaseo makes way for a high-molecular 
which has a substantial effect on the quality of 
/ tpj^ Its shaping and a baequent firing* This is all the more 

many .caeca materials containing clay are unstable and 
uhfpltabls, c»g«> for the speoifio working conditions of the ceramic products. 

silicon organic umqnmdc and flpeoial obomlowl technology 

can be obtained from which the finished product can be 
l powring, squeezing the paste through nozzles of various 

w ing, centrifugal casting, maohlning the half -finished 

with cutters, etc. 

^ Oar oxperims&tal investigations confix* the above theoretical position. 

Tbe wfv ceramic materials prepared by ns. In contrast to the ordinary miatl- 
Syitsy , arc tvo-ocmpownt systems, in which one phase, the silicon 
ClmiS Compound, to liquid c^d the other, a refractory metallic cxide, is 
solid* 
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